In recent years, there has been a growing interest in the use in-situ Transmission Electron Microscopy (TEM) methods to directly observe structural changes in functional material during operation. State-ofthe-art in-situ electron microscopy techniques can monitor morphological and crystallographic changes in real time with high spatial and temporal resolution [1] [2] [3] . However, compositional information can at present only be obtained using slow techniques that rely on low signal-to-noise measurements such as EDS or EELS; these measurements have spatial resolutions on the order of many nm, significantly coarser than the imaging to which they are correlated. To overcome these limitations, we develop a new multi-modal microscopy method which combines the spatiotemporal structural imaging of in-situ TEM with the spatiochemical compositional analysis of Atom Probe Tomography (APT).
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To demonstrate this method, we present correlated in-situ spatiostructural and ex-situ spatiochemical measurements of a Liquid Metal Eutectic (LME) system in contact with a solid metal substrate. The use of LMEs as heat transfer fluids, coolants, and radiation shielding materials is the subject of intense investigation for concentrated solar power installations and generation IV nuclear fission power systems, with the most heavily-studied LME systems being NaK and PbBi [4] . Liquid NaK has numerous safety problems due to its extreme reactivity on exposure to ambient conditions, so PbBi is generally preferred; however, this LME is known to be highly corrosive to structural metals, with significant research underway into the mechanism of corrosion, the timeline of the degradation process, and its mitigation [5] . Direct analysis of the atomic-scale structural and chemical changes in these material systems has the potential to greatly accelerate progress towards safe, cost-effective application of liquid metal heattransfer systems.
In the present work, we use in-situ TEM with heating to observe first the melting of an LME alloy deposited onto a metallic substrate, and then the structural changes induced in the substrate at elevated temperatures by contact with the LME, including penetration of grain boundaries and modification of the substrate surface morphology. By rapidly reducing the temperature of the system when structural changes are observed, it is possible to "freeze" those changes into the material, allowing the same specimen used for TEM to be converted into an APT specimen with minimally-disruptive additional processing. The structural changes observed in the TEM specimen can then be directly analyzed using APT's atomic-scale compositional sensitivity, allowing direct, one-to-one correlation of the two techniques. We present the results of model experiments performed with PbBi on structural metal alloy substrates, and demonstrate correlative measurement of in-situ observation of structural modification through exposure to LME and atomic-scale composition changes at specific sites within the substrate. We demonstrate the potential for real-time observation of structural evolution in materials with the ability to perform ultra-high-resolution chemical analysis at an arbitrary point in the process, opening the doors to a wide range of time-resolved experiments in materials science and chemistry [6] . 
